Purpose: Homogeneity of static magnetic field (B 0 ) is unstable for head and neck magnetic resonance (MR) examination; consequently, chemical shift selective fat suppression becomes inhomogeneous. There is a commercially available additional pad to attenuate the B 0 inhomogeneity, but it is expensive. It has been reported that uncooked rice can be used as a material in the pad, but it has hygienic and weight problems. We searched for a material which can replace the uncooked rice, and evaluated its performance. Method: After filling various materials into the cylindrical phantom, each material was evaluated by image distortion of gradient filed echo and spin echo single-shot echo planar images. A prototype additional pad was made with a material which showed less image distortion in the phantom experiment and is easily available in clinical examination. For comparison, an uncooked rice pad with the same volume was also prepared. Fat suppressed head and neck magnetic resonance imaging (MRI) of normal volunteers were visually compared when the three additional pads, including the commercial product, were used or not. Result: The polystyrene ball bullet (BB bullet) was adopted as a material for the additional pad. The improvement of the fat suppression in the head and neck MRI was almost the same between the three additional pads. BB bullet pad was the lightest. Conclusion: BB bullet can be used as a material of additional pad attenuating the B 0 inhomogeneity instead of uncooked rice.
Profile curves of image filling with the same gelatin as that of the outer wall, air, or five different kinds of materials (uncooked rice, dried soybean, pressed barley, polystyrene ball bullet, or powder detergent) were measured in both frequency and phase encoding directions. Fig. 4 Increase rate of image distortion for image filling with gelatin. Fig. 5 Change of uniformity of fat suppression on gourd shape bottle phantom simulated to human head and neck. Gourd shape bottle was filled with an equal volume of oil and water, and positioned simulated to human head and neck. Fat suppressed SE T1WI and FSE T2WI were acquired filling around phantom with air, uncooked rice, polystyrene ball bucket, or dried soybean. Shimming was carried out setting the center at the waist of the phantom and including the entire phantom. Fig. 6 Comparison of additional pads for attenuating B0 inhomogeneity. To prevent deviation of the content, both the self-made additional pads were separated in small partitions siding. To fill up the difference of height between jaw and neck, the center of the pads was made thicker than the outside. The outside was made longer in a longitudinal direction so as to cover the whole head and neck. Comparison of uniformity of fat suppression on a healthy volunteer (coronal). The effect of fat suppression was improved by using the additional pads. Especially, fat signal around the shoulder was suppressed better in the images using the self-made additional pads, because of the larger volume. At the middle neck where the center of the shimming was set, fat signal was suppressed uniformly even in the image without using an additional pad. Fig. 9 Comparison of uniformity of fat suppression on a healthy volunteer (axial at upper neck). At the upper neck, which is far from the center of the shimming, the fat signal remained in the image without using an additional pad. The three additional pads improved the effect of fat suppression. Especially, the self-made additional pads improved fat suppression around the jaw, because they could fill up the air space under the jaw with their large volume. Table   6 062-0931 1 6 3-40 KKR
